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Introduction
R esorcinolic lipids, am phiphilic com p ounds present in n u m erous p lan t m aterials [1 ] were also d em o n strated in cereal grains [2 -4 ] . T he biologi cal role o f these c om pounds, p articu larly in the n u tritio n al effects o f cereal grains an d cereal grainderived pro d u cts (e.g. b ra n p ro d u cts) is not know n. Previous studies show ed th a t resorcinolic lipids isolated from rye grains strongly affect structure and function o f b iom em branes and phospholipid bilayers [5 -8 ] . M o st recent d a ta in dicate th a t the alk(en)ylresorcinols also p ro tect u n satu rated lipids against oxidative processes [9] . The enzym atic conversion o f arach id o n ic acid, one o f the essential u n satu rated fatty acids, in to b io logically active eicosanoids th a t co n tro l n u m erous pathophysiological responses [e.g. 1 0 ] is u n d er a b solute co n tro l by phospholipases and stim ulatory and inhibitory regulatory c o n tro l by peroxides w ithin the m em brane. Since p h ospholipases act on the substrate w hich is present as a bilayer m em brane it was interesting to exam ine the effect o f re sorcinolic lipids on the activity o f these enzymes. In this p ap er the effects o f various resorcinolic lipids hom ologs on the action o f phospholipase A 2 on liposom e m em brane are presented. It is also show n th a t even fine changes o f bilayer structure up o n interaction w ith small am ounts o f additives can be dem onstrated by following the changes o f p hospholipase A 2 kinetics.
Materials and Methods
T he 5-«-alk(en)ylresorcinol hom ologs were iso lated from rye grains using the procedure d e scribed elsewhere [11] . The concentration o f the com pounds was determ ined colorim etrically [1 2 ]. F o r the study 2 m M m ethanolic stock solutions o f each hom olog were used. P hospholipase A 2 activity was studied by the co ntinuous titratio n o f fatty acid pro to n s released during the hydrolysis o f liposom e m em brane phospholipids [13] . The substrate (dim yristoylphosphatidylcholine (A vanti), 10 m g/m l) was p re pared in 0.1m K C l-lO m M C aC l2, sonicated 15 m in in the bath-type sonicator and kept above lipid tran sitio n tem perature (56 °C). The tim ecourse o f hydrolysis o f vesicles by pig pancreatic phospholipase A 2 (Sigma) was followed in the presence o f C a 2+ (10 mM) at pH 8.0 and tem pera ture 30 °C unless stated otherwise. [14] .
Results and Discussion
T he reaction progress curves for the hydrolysis o f phosph o lip id bilayer by phospholipase A 2 are com plex, show ing several already described steps [15, 16] . As show n in Fig. 1 P hospholipase A 2 binding to the substrate in ter face is sensitive to the type o f phase separation in duced therm ally as well as w ith the use o f various additives [18] , T he m ost pronounced binding w hich results in the reduction o f the latency phase appears in codispersions containing b o th products [13, 19] or in the presence o f freshly, externally added lysophospholipids [14] , The effect o f resor cinolic lipid on the latency value o f the system in w hich the initial latency period was lowered by freshly added m yristoyllysolecithin is show n in Fig. 3 . Also in this system the latency period was TIM E (m in ) (Fig. 4) . The highest inhibitory effect o f enoic hom ologs is consistent with previous studies [5 -7 ] indicating th at the presence o f double b o n d s in aliphatic chain is an im p o rtan t fact determ ining the high m em brane perturbing properties o f resorcinolic lipids.
MOLE FRACTION OF RESORCINOLIC LIPID
A lk(en)ylresorcinols also show the ability for som e reduction o f the rate o f the steady-state peri od o f the phospholipid hydrolysis (Fig. 5) . The ex tent o f this reduction is also dependent upon the chain length and un satu ratio n o f the hom olog. The effect, how ever, is less pronounced th a n the effect o f the latency phase. The extent o f the effect is dependent on the tim e-point o f the addition o f the in h ib ito r (Fig. 6 ) . The earlier the injection o f resorcinolic lipids after the initiation o f the reac tion, the larger the increase o f the latency period. The effect o f resorcinolic lipids u p o n the a p p a r ent phospholipase activity is several tim es stronger th a n the effect o f o th e r sim ple am phiphiles like fa t ty acids (d ata n o t show n and [22] ). It m ight be re lated to stronger interface disturbing properties o f cone-shaped, odd num bered m olecules o f resorcin olic lipids. It is very likely th a t the effect o f resor cinolic lipids upon phospholipase activity is dual. First, these com pounds effect the interfacial sub strate properties determ ining binding an d scooting o f the enzyme (as it w as show n for bilayers con taining one o f the products) sim ilarly to e.g. fatty acids [22] . Second, the presence o f resorcinolic lip ids w ould affect the affinity o f the enzym e to the substrate by the direct alk(en)ylresorcinol-protein interaction. This is very likely as resorcinolic lipids were shown to interact directly w ith h y d rophobic dom ains in the protein m olecules [23] w ith the ex tent several tim es stronger th an fatty acids an d other am phiphiles [24] . T he higher values o f the la tency determ ined in the system s in w hich enzym e was preincubated w ith the studied inhibitors The presented results also show the usefulness o f phospholipase kinetic studies as a system for the first instance in vitro screening o f potential enzym e inhibitors as well as m em brane alterating agents.
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